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Autocausticizing alkali and its use 
in pulping and bleaching** 



; SUMMARY 

sodium ^lu oi boric, pho^Dhorie^dnd <iiidc 
9ciiis suid sodium atuminacof were lounci co 
! be able (0 exvtX carbon dioxi4c from sodium 
. caibonflce ducioR heucinr under certain con* 
I'diQoni;. The (eeiuitinis smelts auid ashes were 
^' atpti^h ftUcaline. txnd that warcr aoluiioa^ 
: able to ucc ^aicUfixctonly as ulkdlt dufin£ 
ddii^aificATion of ivood, (heteby r<robcin£ 
sodium hj'dtoxiejc ity c-g. alkali cooking, 
oKyeen^alk&li coold^fE dnd blcachini; and 

• kxaEc cooking. Since <he raits mentioned 

• function csscRiidlly i^a hydroxide cenemtots. 
dte dfiliiptiificanon "nH proceed UtKei>- ia the 
aame «vay as when sodium hydroxide it ttieeii. 
^vided the ci>mD01'itton of the sale u 
chosen properly, and the fcatultsunt pulps will 
be quite simiistf. S|>eAt iiquots from thfe 
kind of cooking or bteachinR wflU after ap- 
PfOpriate buroinic and dbjU7]ttttnn of the iie$* 
iduc, ^ive rise to liquors of the «ame kind as 

' -host used (or tKe cooking and ble^ChinK. te- 
,cCBVdy, Thii principle of alkali rs^eucn- 
tion is termed autocau^teicizm;;. U rendets 
ooQccesssurv {tie conventional caiuciqziioi; by 
titDQ of ca^nate-cencaimng sinclr solu-* 
uo». eg. in kcaf c pulp milb. In this «sy rhe 
tynem ol cookinR chcftuccib in mdu^rial aJ- 
, <admc pulpmff may be considciably SimpM- 
Hed. which, in cum- imply iavcsm^iz 
fiarinjss duan;: building or rcoevval oF pulp 
miU;. Sodium borates 9c^m to be the most 
pmntsing of chc compounds tnvesd^eedp as 



nrt^rdit both pulpini; and regenetarion. The 
reijolt^ from the laboratory experunen^^ Uxdi- 
cate f hae losstf of knateml via the flue g»M 
mil dimituah v^ben, ia place of coiuniAn hy- 
droicide-catboiiate-batfed (iquccr, ;^enr M- 
qwva buxd on bocatef; and pho^hatej arc 
burtvc in recovery furnaccss. However, the rc» 
Ituics from the laboratory work call for eriaU 
OA a tfichnical scale, especially rhcjge of the 
iautiiine of aucocausucitable spent Uqutus. 

TUVtSTELMA 

<Autokuv»tiiaJeuvtt cmdf ia *ert k^lyrto kciros- 

Boori-. fo^fen- ia piihapon oacciuAsoobc sc 
kSi narriutnaiumi'naant havai'ttuo kykenevik- 
si knrleearraniaan hjilidiolofidln iwtriumKAc- 
bonaatina lamcnitettaessa miiaracvi:;5» oloia> 
sa. Muodostuneet sulAt f4 cubkar olivet "lah- 
mci eniaksiaa r« riiideA veiiituoksct pyftrl- 
vat loimunaan tyydyttsivjisti alkalina puun 
deliitnifiolnnusa kofvatetv tftU&in natrium- 
hydiobidm aifo. slkalikeicossa^ happi^ 
aikalikeiM^sa ia 'valkaisussa $ckd suUaiiaikei- 
totta* Koska ma\f\iiur suoUc coimryuc piiaasi- 
osia hydrokfidi1b(lihtemii« defi^nifioiuti tapah- 
cau ^urelta osir\ 5amo4n kuisi kiiytertSessa 
hydrokeidb. edeilytt&en. KXtH ^olun koostu^ 
mus vaUcaan sopivasci. la firatavat massat 
ov»t aivao samiuilaisia. TaUatfcn keitoo tai 



valkaisuA jateliuok5i$ca saadaan sopivan po2> 
ton la jiififtfldk^cA liuotukscQ i^Jketn SimKn<' 
laiiia liuoksia kuin nc, ioica Keicossa ia V35- 
cuvasd V9lkai$u$$a k^ytcitxia. TuCa e|u£lc5en 
caltecnottoperisneiia nimitcraao aUfokAUS< 
cisolnniksi. Se tckcc tarpecttomaksi notnua* 
lin karbonaania sisfiCltivien 3Uobljuo5tci\ 
kaustisomnin kalkto avulhi. eaim, ttulfaasR- 
tehtailla. JisiU tavoin leoilises^ nut^fisa 
pahcuvan alkaUseo keiton keitcokemikaal^ 
i^t>c$tcbn£a voidaAn yksinkemutaa httonat* 
taVBSd, mikfl puole^SflftA xnerkiesec \nvc$- 
toikicbil^taial czkcnncttacssa taii oudbteoao- 
a nassBcehiaha. NamumboraaiK nfiyctavfli 
lutnikritvininca tucfcicuiita rhdistttsca seka 
keitoo edit xegeneroii^iun sukrccti. Laboiato- 
riakokeidcn tillotoec vnrtaavai 5uhen, cna 
»<vukaa$Ufcn mu^zasi tapahtuvat matenaaJK- 
hiivii&t v^enevat, kun tavalU^eu hydtok^i- 
karbonaaccipohjaisc^ Upcan sifaso, soodakat> 
^iassa polcecaan boeaacd- h fosfaacoipohlau' 
sia incdipeitsi. Kuicetikin Utbetatoiciotudsi- 
muksen (uloktet \'aacivac koeapoia teko^fiessli 
mitassa* erityisesii au^okaiisdsQiEnvien I'auK' 
peidcQ polmkcrkeata. 



' Jitijans^n, Uf.5v.. Pulplnft Depaitmvot, Oy 
KcskusJftborstofjt) — Cc^ntraliahoiaronura Ab 
iThc Rnniib Pulp and Paper Research Iruticu^a. 
P.O. Box 130. SF*OOIOl Helsinki 40. Hnland. 
Ifiau^urai dbscnatien* 
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The effect of borates on kraft, 
kraft-AQ and soda-AQ cooking 

of black spruce 



Kraff pulping, 
alkaline pulping 
anthratiuinonet 
' sodiwn borate^ 
cixtssticizUxg, 
yield, 

Plena martrma. 



ABSTRA.CT 

Thft efiects ol disodium borate, 
an autocaustic{£lng agent, on al- 
kali requirement, cooking time, 
puJp yield, and puip quality 
were studied by pulping black 
spruce chips in kraft, krs^ft-AQ 
and soda-AQ processes. Borates 
were found to retard deligpi- 
flcatlon of black spruce in all 
thrcfc processes. The retarda- 
tion of krafi pulping can be com*' 
pensated try adding anthra- 
qwxoae, increasing the alkali 
charge, wrtending the cooking 
time, and increasing the cooking 
temperature. Since the yield and 
quality of the kraft pulps were 
unaffected by borates, they can 
be considered for Implementar* 
tion in kraft mills, If the recovery 
process is found to be economi- 
cally aod commercially feasible. 
Borates were unattractive for 
sulphurlree $oda*AQ pulping of 
black spruce, making ctiis proc>> 
ess extremely slow and resulting 
in poor yield and pMlp quality. 



TimSTELMA 

N«txiumboraatin valkutnkset 
mustalniuseii suUaattl-, 
aulfaatH'^xitrBkiaoiUr ja «oo<ia- 
autraldnoiLlkeitossa 

Natriumboraatin vaikucukdia ai- 
fcellnkuLutukseen. keittoaikaan, 
massan saantoon ja mas&an iaa* 
tuun seivitetdin mustakuusen 
sulfaatti-, . sulfaatti-antraklnonl* 
{a sooda-antrakinonlkeitoissra. 
Boraatin havalttlin hidasxavan 
delignlflointia kalldssa proses- 
^eissa- Sulfaattikeitossa hidastu^ 
niinen t^idaan koxnpensoida 11- 
saamSJla antraklnonia Ja/tai al-^ 
kaliannosia, pldentainSlla keit- 
toaikaa Ja/tal nostamalla keitto- 
l^pdtilaa. Koslta boraatilla ei 
oltut vatkutuksla massan saan- 
toon elka laatuun, sen kayttoa 
sulfaatcitehtalssa vol harkica mi- 
kail talteenotfcoprosessi osoU- 
tautuu kaloudelUsesti ja kaupal- 
Mscsti ]arkevaksi. Boraattt etvat 
sovl mustakuusen rikittomaan 
sooda-antrakinonikeittoon, kos- 
ka ne tekev^t taman prosessm 
oiirSxnm&lsen hitaaksi |a tulokse- 
na on huonolaatulnen ja ^aan- 
tolnen massa. 

^ Svsanns Prihodat f*au^ W<v\4&iK, 
Geot^ J. Kub6$. Puip end Paper 
KesedrCH Institute d{ Canada and 
parcmenc ci Chemical Eogineerlng, 
Pulp and Paper Research Centre 
McGtU Univisrsity 3420. University 
Street Monoreal. Caaadft, H3A2A^. 

* Present address: Jnslituie ot Paper- 
malantf and Tstper Machines, Tech^ 
Qleal UcvvcT^ity of todz. uls Wolczan- 
sk& S^Q$ Lodz. Poland. 



INTRODUCTION 

High capital and operating costs of 
the chemical recovery system in 
kraft milis generate interest in its 
simplification. One way to achieve 
this goal Is to eliminate tht* 
rccaustidizlng and lime kiln opera- 
tions by using autocausticizable 
cooking chemicals. Such an auto- 
causticizinS process was developed 
in Finland by /a/wo/r/^-S/ In th<3 seven, 
ties. The process Involves disodiam 
borate, N^HBOj, as a source of effec- 
th^ alkali replacing sodium hydrox- 
ide- The disodium borate is convert- 
ed Co ^monosodium borate during 
cooking. In the recovery furnace, tht 
monosodium borate 15 dehydrated 
to sodium metaborate, NaBO^, anc 
organic sodium salts are converted, 
as In the conventional system, to so- 
dium carbonata Sodium metaborai^ 
reacts with sodium carbonate in the 
recovery furnace to produce carl>on 
dioxide and tetrasodlum diborate: 

2NaB0j * NajfCOa = Na^BaOj + CO2 

White liquor can be obtained sirfp 
ply by hydrolysing the tetrasod;u/r. 
diborate according to the foUow^ns; 
chemical reactions; 

Na^BaOj-. HjO - 2Na7HB0, 
NaiHBOs f 2 KzO . NaOH + NaBCOHj. 

Prospects for the implement^" 
tion of the borate autocausticizlnr 
process depend on Its competitivd- 
ness with the weU-establlshed qcj'*' 
ventlonal kraft process, A key critb' 
rion is whether the borate-basec 



